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EHKDYLRXURIHDFK LQGLYLGXDO VRDV WR UHVLJQ IURPKLVFXUUHQWKDELWVDQGFKRRVHDOWHUQDWLYHRSWLRQV IRU
WUDYHO
+RZVXUHZHDUHWKDWWKLVGHPDQGIRUVXVWDLQDELOLW\PHHWVWKHUHDGLQHVVRILQGLYLGXDOIRUFKDQJH"&DQ
ZHVHFXUHWKDWHYHQWKHSHRSOHWKDWVWUHVVWKHQHHGIRUUDGLFDOFKDQJHVLQWUDYHOEHKDYLRXUZLOOSRVLWLYHO\
DFFHSW DQG DGRSWZLWKRXW DQ\ FRPSODLQV DQ\ LQLWLDWLYH VXSSRUWLQJ WKDW WDUJHW"7KLV SDSHU DWWHPSWV WR
JLYH DQVZHUV WR VXFK TXHVWLRQV E\ LQYHVWLJDWLQJ WKH OHYHO RI DFFHSWDQFH RI VRPH PHDVXUHV DLPLQJ WR
SURPRWHVXVWDLQDEOHPRELOLW\WRXQLYHUVLWLHV
7KHVHUHVHDUFKTXHVWLRQVDUHEHLQJH[DPLQHGDWWKHHPSOR\HHVDQGVWXGHQWVRI$ULVWRWOH8QLYHUVLW\RI
7KHVVDORQLNL :LWKLQ WKH IUDPHZRUN RI (XURSHDQ 0RELOLW\ :HHN D FDU IUHH GD\ ZDV LPSOHPHQWHG
SURKLELWLQJ WKHSDUNLQJRI FDUV LQVLGH WKH FDPSXV$SDUW IURP WKH H[LVWLQJSXEOLF WUDQVSRUW V\VWHP WKH
DFFHVVLELOLW\ WR WKH XQLYHUVLW\ ZDV SRVVLEOH WKURXJK WKH XVDJH RI 8QLYHUVLW\ EXVHV WKDW FROOHFWHG WKH
HPSOR\HHVDQGWKHVWXGHQWVIURPDGHGLFDWHGSDUNLQJSODFH
$IWHUIHZGD\VDTXHVWLRQQDLUHZDVGLVWULEXWHGWRWKHHPSOR\HHVDQGVWXGHQWVE\HPDLO WKURXJKWKH
1HWZRUN2SHUDWLRQ&HQWHURI WKH8QLYHUVLW\ LQRUGHU WR LQYHVWLJDWH WKH OHYHORIDFFHSWDQFHRI WKLVSLORW
LQLWLDWLYH$QXPEHURIYDOLGTXHVWLRQQDLUHVZHUHFROOHFWHGDQGD6WUXFWXUDO(TXDWLRQ0RGHO6(0
ZDVDSSOLHGLQRUGHUWRHVWLPDWHWKHSDUDPHWHUVWKDWPRVWO\FRQWULEXWHWRWKHODWHQWYDULDEOHRI³OHYHORI
DFFHSWDQFH RI VXVWDLQDEOH PRELOLW\´ 9DULRXV RUGLQDO YDULDEOHV ZHUH XVHG DV LQGLFDWRUV WR WKH ODWHQW
YDULDEOH OLNH ³,DJUHHGLVDJUHH WKDW WKH0RELOLW\:HHN LQLWLDWLYH LV ULVLQJ WKHDZDUHQHVVRIFDUV XVHUV´
DQG WKH PXOWLYDULDEOH PRGHO LV FRPSOHWHG ZLWK D QXPEHU RI REVHUYHG YDULDEOHV HLWKHU GHVFULELQJ
VRFLRHFRQRPLFFKDUDFWHULVWLFVRUWUDYHOSDWWHUQVRIWKHLQGLYLGXDOV,QRUGHUWRSHUIRUPWKH6(0DQDO\VLV
WKHVWXGHQWYHUVLRQRI/,65(/YZDVXVHG
7KH+LVWRU\RI&DU)UHH'D\
%ULWWRQ  VXJJHVWV WKDW WKHFRPPXWHU¶VFKRLFHRISULYDWHFDUXVHFRPSULVHVDQRYHUDOO OLIHVW\OH
OLQNHG UDWKHU WR WKH LQGLYLGXDO DQG PDVVLYH VRFLRHFRQRPLF DQG FXOWXUDO EDFNJURXQG WKDQ WR WKH
VXEVWDQWLDOUHGXFWLRQRIWUDYHOFRVWDQGWKHPD[LPL]DWLRQRIWULSSHUIRUPDQFHVDIHW\DQGFRPIRUW2QWKH
RWKHUKDQGLW LVGLVFXVVHGWKDW WKHSURJUHVVRILQQRYDWLYHSODQQLQJDQGPDQDJHPHQW WHFKQLTXHVDQGWKH
HPHUJHQFHRIQHZWHFKQRORJLHVFDQ LPSURYH WKHHIIHFWLYHQHVVRIDQXUEDQQHWZRUNEDVHGRQ WKHXVHRI
OHVV FDUV DQGPRUH SXEOLF WUDQVSRUW ZDONLQJ DQG F\FOLQJ+RZHYHU VLQFH WKHPLG V RQO\ IHZ FLWLHV
ZRUOGZLGH KDYH DFKLHYHG D VLJQLILFDQW UHGXFWLRQ RI FDUXVH DIWHU D ORQJ SURFHVV RI FRRUGLQDWHG HIIRUWV
IURPWKHSROLWLFDODGPLQLVWUDWLYHDQGPDQDJHULDODXWKRULWLHVDQGWKHORFDOFRPPXQLW\,QWKLVSHULRGWKH
FRQFHSW RI ³FDUIUHH GD\´ KDV EHJDQ WR IRUPXODWH LQ RUGHU WR SURPRWH OLIHVW\OHV DOWHUQDWLYH WR FDU
GHSHQGHQF\DQGLWVQHJDWLYHLPSDFWVRQWKHXUEDQDQGQDWXUDOHQYLURQPHQWDQGWKHRYHUDOOTXDOLW\RIOLIH
,Q(XURSHDSDUWIURPWKHIRXUFDUIUHH6XQGD\VLPSOHPHQWHGLQ6ZLW]HUODQGDVDFRXQWHUPHDVXUHWR
WKH RLO FULVLV RI  WKH ILUVW FDU IUHH GD\ ZDV RUJDQL]HG E\ WKH PXQLFLSDO DXWKRULWLHV RI 5H\NMDYLN
,FHODQGRQWKHQGRI$XJXVW%DGLR]DPDQL7KHPDLQREMHFWLYHRIWKH5H\NMDYLF&DU)UHH
'D\ ³&DUV FDQ EH OHIW DW KRPH´ ZDV WR LQFUHDVH VRFLHW\¶V DZDUHQHVV RI WKH QHJDWLYH LPSDFWV RI FDU
GHSHQGHQF\RQWKHHQYLURQPHQWSXEOLFKHDOWKDQGWKHHFRQRP\7KH&DU)UHH'D\ZDVFRLQFLGHGZLWK
WKH FKDQJH RI VFKHGXOH RI WKH FLW\¶V0XQLFLSDO %XV 6HUYLFH DQG ERWK LQLWLDWLYHV ZHUH SURPRWHG E\ DQ
H[WHQGHG FDPSDLJQ WKURXJK WKH WHOHFRPPXQLFDWLRQ QHWZRUNV DQG WKH GDLO\ SUHVV )XUWKHUPRUH
LQVWLWXWLRQV DQG ILUPVZHUH LQIRUPHG RI WKH LQLWLDWLYH DQGZHUH DVNHG WR HQFRXUDJH WKH SDUWLFLSDWLRQ RI
WKHLU HPSOR\HHV 7KH DFWLYLWLHV RUJDQL]HG LQ WKH FRQWH[W RI WKH 5H\NMDYLF &DU )UHH 'D\ LQFOXGHG D
SK\VLFDOH[HUFLVHHYHQWVDWWKHFLW\¶VEXVVWDWLRQVDQGWKHDWULFDOHYHQWVRQWKHEXVVHVEILWQHVVFKHFNVDW
FLW\VTXDUHVDQGSXEOLFEXLOGLQJVFF\FOLQJH[HUFLVHVDQGRQWKHVSRWF\FOLQJDGYLFHDQGPLQRUELF\FOH
UHSDLUV DQG G KLNLQJ WRXUV 0RUHRYHU D TXHVWLRQQDLUH VXUYH\ ZLWK D VDPSOH RI  UHVSRQGHUV ZDV
FRQGXFWHG IRU WKH HYDOXDWLRQ RI WKH VSHFLILF HYHQWZKLFK UHVXOWHG DW WKH FRQFOXVLRQ WKDW WKH HYHQWZDV
VXFFHVVIXODQGWKDWLQRUGHUIRURWKHUFLWLHVWRRUJDQL]HVXFKHYHQWVWKHHYHQWVVKRXOGKDYHDGXUDWLRQRI
PRUH WKDQ RQH GD\ LQ RUGHU IRU SHRSOH WR DGRSW WR WKH QHZ FRQGLWLRQV DQG REMHFWLYHV (/7,6 
2770   Ioannis Politis et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2768 – 2777 
6LPLODU RXWFRPHV ZHUH GHOLYHUHG IURP D VXUYH\ FRQGXFWHG LQ  LQ WKH 8QLWHG.LQJGRP WKURXJK D
QDWLRQDOFDPSDLJQRUJDQL]HGE\WKH(QYLURQPHQWDO7UDQVSRUW$VVRFLDWLRQ(7$,QWKHVDPH\HDU
DFDUIUHHGD\ZDVRUJDQL]HGLQ/D5RFKHOOHDQGLQLQRWKHU)UHQFKFLWLHVLQWKHFRQWH[WRIWKH
LQWHUQDWLRQDOLQLWLDWLYH³,QWRZQZLWKRXWP\FDU´%DGLR]DPDQL
1RZDGD\VWKHRUJDQL]DWLRQRI³FDUIUHHGD\´HYHQWVFRPSULVHVDFRPPRQLQLWLDWLYHLPSOHPHQWHGE\
PDQ\ FLWLHV ZRUOGZLGH 7KH PDLQ FRPSRQHQWV RI WKHVH HYHQWV LV WKH UHVWULFWLRQ RI SULYDWH DXWRPRELOH
WUDIILFLQZLGHURUVSHFLILFXUEDQDUHDVLQFRPELQDWLRQZLWKWKHFRQGXFWLRQRIHYHQWVWKDWDWWUDFWWUDYHOHUV
WRZDUGVDOWHUQDWLYHWUDQVSRUWFKRLFHVDQGFDPSDLJQVIRUWKHLQFUHDVHRIVRFLDODZDUHQHVVRIWKHQHJDWLYH
JHQHUDOL]HGFRVWVRIWKHLQWHQVLILFDWLRQRIFDUXVHDQGWKHEHQHILWVRIDQRQFDUGHSHQGHQWXUEDQOLIHVW\OH
&RPPLVVLRQRIWKH(XURSHDQ&RPPXQLWLHV,QWKH:RUOG&DUIUHH1HWZRUNIRUPHUO\NQRZQ
DV&DU%XVWHUVRUJDQL]HGWKHILUVWDQQXDO:RUOG&DUIUHH'D\RQWKHQGRI6HSWHPEHU:&)QHWZRUN
6LQFHDQGIURPWKHWKWRWKHQGRI6HSWHPEHU³FDUIUHHGD\´FDPSDLJQVDUHDOVRRUJDQL]HG
LQ WKH FRQWH[W RI WKH(XURSHDQ0RELOLW\:HHN (0:ZHEVLWH 7KH FDPSDLJQVRI WKH(XURSHDQ
0RELOLW\:HHNKDYH D VXEVWDQWLDO LQWHUQDWLRQDO LPSDFW RQ SURPRWLQJSXEOLF WUDQVSRUWDWLRQ F\FOLQJ DQG
ZDONLQJDQGUHGXFLQJFDUUHODWHGHIIHFWVRQ WKHXUEDQHQYLURQPHQWD WRWDORI(XURSHDQDQGRWKHU
FLWLHVSDUWLFLSDWHGLQWKHFDPSDLJQV)LQDOO\³FDUIUHHGD\´LQLWLDWLYHVDUHRUJDQL]HGJOREDOO\RQWKH
QG RI $SULO DV SDUW RI WKH DFWLYLWLHV RI WKH (DUWK 'D\ 1HWZRUN D FRRSHUDWLYH QHWZRUN RI QRQ
JRYHUQPHQWDO RUJDQL]DWLRQV DJHQFLHV ORFDO JRYHUQPHQWV DQG LQGLYLGXDOVZKLFK LQLWLDWHG LWV DFWLYLW\ LQ
LQWKH8QLWHG6WDWHVRI$PHULFD('1ZHEVLWH
7KLVSDSHUSUHVHQWVWKHHYDOXDWLRQUHVXOWVRIDFDUIUHHGD\WKDWZDVLQWURGXFHGLQQGRI6HSWHPEHU
DW WKHFDPSXVRI$ULVWRWOH8QLYHUVLW\RI7KHVVDORQLNL*UHHFHZLWKLQ WKH IUDPHZRUNRI(XURSHDQ
0RELOLW\:HHN,WZDVWKHILUVWWLPHWKDWVXFKDQLQLWLDWLYHZDVWDNHQSODFHLQD*UHHN8QLYHUVLW\
,QWURGXFLQJD&DU)UHH'D\LQD8QLYHUVLW\
$ULVWRWOH 8QLYHUVLW\ RI 7KHVVDORQLNL $87K LV WKH ODUJHVW 8QLYHUVLW\ LQ *UHHFH DQG RQH RI WKH
ODUJHVW DFDGHPLF LQVWLWXWLRQV LQ WKH JUHDWHU %DONDQ DUHD 7KH WRWDO QXPEHU RI UHJLVWHUHG VWXGHQWV LV
DSSUR[LPDWHO\ZKRDUHGLVWULEXWHGLQGHSDUWPHQWV7KH8QLYHUVLW\LVORFDWHGDWWKHFLW\FHQWUH
DQGVLJQLILFDQWO\FRQWULEXWHVWRWKHWUDIILFDQGHQYLURQPHQWDOSUREOHPVWKDWDUHREVHUYHGRQDGDLO\EDVLV
5HJDUGLQJWKHWULSVIURPDQGWRWKH8QLYHUVLW\&DPSXVWKHH[LVWLQJVLWXDWLRQLVSUREOHPDWLF'HVSLWHWKH
IDFWWKDWWKHHPSOR\HHVDWWKH8QLYHUVLW\DUHDOPRVWWKHUHLVQRV\VWHPDWLFSROLF\WRPDQDJHWKHLU
GDLO\GHPDQGIRUWUDYHOWRWKHFDPSXV)XUWKHUPRUHWKHODUJHQXPEHURIDYDLODEOHSDUNLQJVSDFHVLQVLGH
WKHFDPSXVLQHYLWDEOHPDNHVFDUORRNDVWKHPRVWDWWUDFWLYHRSWLRQIRUWUDYHO$FFRUGLQJWR3ROLWLV
DOWKRXJKWKHDYDLODEOHSDUNLQJVSDFHVLQVLGHWKHFDPSXVDUHFDOFXODWHGWRWKHH[LVWLQJDGPLVVLRQV
SHUPLWWLQJWKHHQWUDQFHWRWKHFDUVDUHHVWLPDWHGXSWR)LQDOO\VLQFHWKH8QLYHUVLW\LVORFDWHGDWWKH
FLW\FHQWUHDODUJHQXPEHURIEXVODQHVLQWRWDODUHSDVVLQJFORVHWRWKHFDPSXVEXWQRQHRIWKHP
KDYHDVWRS ORFDWHG LQ LW LQFUHDVLQJ WKHPHDQZDONLQJGLVWDQFHDQGILQDOO\GHFUHDVLQJ WKHXWLOLW\RI WKLV
DOWHUQDWLYHWRWKHFDURSWLRQ
7KLVVLWXDWLRQFRPHVLQFRQWUDVWZLWKWKHYLVLRQRIWKHQHZUHFWRUZKLFKLVWRPDNH$87K³WKHILUVW
HFRORJLFDOXQLYHUVLW\´LQ*UHHFH7KLVYLVLRQHVWDEOLVKHVDQXPEHURILQLWLDWLYHVZKLFKH[WHQWEH\RQGWKH
DUHD RI WUDQVSRUW SODQQLQJ VXFK DV WKH XVDJH RI UHQHZDEOH UHVRXUFHV IRU HQHUJ\ WKH SURWHFWLRQ RI IUHH
SXEOLFVSDFHVLQVLGHWKHFDPSXVWKHXVDJHRIFOHDQIXHOVHWF
,QWKHDUHDRIPRELOLW\WKHREMHFWLYHLVYHU\FOHDUWRDOWHUWKHWUDYHOEHKDYLRURIWKHSHRSOHZKRZRUN
RUVWXG\DW WKHXQLYHUVLW\ VRDV WRGHFUHDVH WKHQXPEHURISULYDWHFDUV WKDWDUHXVLQJRQGDLO\EDVH WKH
VSDFHRIWKHFDPSXVIRUSDUNLQJ7KHILQDODLPLVWRSURKLELWWKHHQWUDQFHRIWKHFDUVWRWKHFDPSXVVRDV
WRJLYHEDFNWRSHGHVWULDQVDQGF\FOLVWVWKHZKROHDUHDRIWKHXQLYHUVLW\FDPSXV
'XHWRWUDIILFSV\FKRORJLVWDQGPRELOLW\PDQDJHUVWUDYHOEHKDYLRUFKDQJHLVDORQJODVWLQJSURFHGXUH
ZKLFKUHTXLUHVQRWRQO\WLPHEXWDOVRRUJDQL]HGDQGZHOOVWUXFWXUHSROLFLHV,QRUGHUWRDFKLHYHDFRQVWDQW
FKDQJHWKHVHLQWHUYHQWLRQVVKRXOGEHIXOO\DFFHSWHGDQGDGRSWHGE\WKHWUDYHOHUV%DPEHUJ$PSW
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 7KH H[FOXVLRQ RI WKH FDUV DW WKH XQLYHUVLW\ FDPSXV GXULQJ D FDUIUHH GD\ WRJHWKHU ZLWK WKH
VLPXOWDQHRXV SURPRWLRQ RI DOWHUQDWLYH PRGHV IRU WUDYHO IDOOV LQWR WKH DERYH PHQWLRQHG LQLWLDWLYHV $
GHWDLOHGGHVFULSWLRQRI WKLVSLORWPHDVXUHDW$87K LV IROORZLQJ/DWHU WKH OHYHORIDFFHSWDQFHRI WKLV
LQLWLDWLYHLVPHDVXUHGWKURXJK6WUXFWXUHG(TXDWLRQ0RGHOLQJWHFKQLTXHV
)ROORZLQJ WKH UHFWRUV¶ YLVLRQ QG RI 6HSWHPEHU  ZDV QRPLQDWHG DV WKH ³'D\ RI $OWHUQDWLYH
0RELOLW\ LQ$87K´'D\VEHIRUH WKDWGDWH LQIRUPDWLYH OHDIOHWV KDGEHHQGLVWULEXWHG WRHPSOR\HHVDQG
VWXGHQWVRIWKHXQLYHUVLW\LQRUGHUWRSURPRWHWKHSURSRVHGVFKHPHIRUWKDWGD\DOOSULYDWHFDUVZHUHQRW
DOORZHG WR HQWHU WKH FDPSXV DQG SDUN ,Q DGGLWLRQ WZR XQLYHUVLW\ EXVHV ZHUH XVHG WR FROOHFW WKH
HPSOR\HHV DQG VWXGHQWV IURP WKH EXV VWRSV ORFDWHG DURXQG WKH XQLYHUVLW\ DQG WUDQVIHU WKHP LQVLGH WKH
FDPSXV2QH RI WKHVH EXVHVZDV VFKHGXOHG WR OLQN WKH XQLYHUVLW\ZLWK D SDUNLQJ RI D WKHDWUHZKLFK LV
ORFDWHGQHDUWKHXQLYHUVLW\XQGHUFRQVLGHUDWLRQ%HWZHHQWKHXQLYHUVLW\DQGWKHWKHDWUHDXWKRULWLHVLWZDV
DJUHHGWKDWIRUWKDWFDUIUHHGD\WKHSDUNLQJRIWKHWKHDWUHZRXOGEHXVHGIRUIUHHE\WKHHPSOR\HHVRIWKH
XQLYHUVLW\)LJXUHSUHVHQWVWKHURXWHVRIWKHEXVHVDQGWKHORFDWLRQRIWKHSDUNLQJGHVFULEHGDERYH


)LJ7KHURXWHVRIWKHWZREXVOLQHVDVZHOODVWKHORFDWLRQRI$87KDQGWKHIUHHSDUNLQJ
7KH SURSRVHG PHDVXUHV ZHUH ILQDOO\ LPSOHPHQWHG ZLWK JUHDW VXFFHVV WKDW GD\  WKH
XQLYHUVLW\FDPSXVZDVIUHHIRUSHGHVWULDQVDQGELF\FOLVWVZLWKRXWWKHSUHVHQFHRIPRWRUL]HGYHKLFOHV,W
ZDV WKH ILUVW WLPH DIWHU WKH RIILFLDO HVWDEOLVKPHQW RI WKH XQLYHUVLW\ EDFN WR ZKHUH VXFK DPDMRU
VFKHPHZDVSODQQHGDQGILQDOO\LPSOHPHQWHG
:LWKRXWDQ\GRXEW WKHDERYHPHQWLRQHGPHDVXUHV VXSSRUW WKHDOWHUQDWLYHZD\V IRUFRPPXWLQJDQG
SURPRWHWKHVXVWDLQDEOHPRELOLW\LQJHQHUDO+RZHYHUKRZVXUHFDQVRPHRQHEHWKDWDOOWKHVHPHDVXUHV
DUH DFFHSWHG E\ WKH DIIHFWHG SRSXODWLRQ LQ WKLV FDVH WKH HPSOR\HHV DQG VWXGHQWV RI WKH XQLYHUVLW\"
)ROORZLQJWKHFRQFHUQVDQGSV\FKRORJLVWV¶WKHRULHVDERXWWUDYHOEHKDYLRUFKDQJHDTXHVWLRQQDLUHVXUYH\
ZDVFRQGXFWHGDIWHUWKHH[SHULPHQWLQRUGHUWRPHDVXUHWKHOHYHORIDFFHSWDQFHRIWKLVSLORWLQWHUYHQWLRQ
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7KH4XHVWLRQQDLUH6XUYH\
)HZGD\VDIWHUWKHVFKHPHDQHOHFWURQLFTXHVWLRQQDLUHVXUYH\ZDVVHQWWRWKHHPSOR\HHVDQGVWXGHQWV
RIWKHXQLYHUVLW\WKURXJKHPDLO7KHPDLQREMHFWLYHRIWKHTXHVWLRQQDLUHZDVWRPHDVXUHWKHLPSDFWRI
WKHVH LQLWLDWLYHV UHJDUGLQJ WKH WUDYHO EHKDYLRU FKDQJH DVZHOO DV WR HVWLPDWH WKH OHYHO RI DFFHSWDQFH RI
WKHVHPHDVXUHVLQDPRUHSHUPDQHQWZD\
7KH TXHVWLRQQDLUH FRQVLVWHG RI  VHFWLRQV ZLWK  TXHVWLRQV LQ WRWDO 7KH ILUVW VHFWLRQ UHJDUGHG
TXHVWLRQV DERXW WKH WUDYHO SDWWHUQV DQG FKDUDFWHULVWLFV RI WKH HPSOR\HHV DQG VWXGHQWV KRZ DZDUH WKH\
ZHUHDERXWWKHXQLYHUVLW\SLORWLQLWLDWLYHRI³'D\RI$OWHUQDWLYH0RELOLW\LQ$87K´DQGWKHLUZLOOLQJQHVV
WR SD\ LQ RUGHU WR FRQVWUXFW LQIUDVWUXFWXUHV WKDW SURPRWH WKH VXVWDLQDEOHPRELOLW\ VXFK DV DQ H[WHQVLYH
ELF\FOHODQH QHWZRUN LQ WKH XQLYHUVLW\ SDUWLFLSDWH DW WKH FRVW WKURXJK SURSRUWLRQDO UHGXFWLRQ RI WKHLU
VDODU\7KHVHFRQGVHFWLRQ¶VREMHFWLYHZDVWRJHWWKHUHVSRQVHVRIWKHHPSOR\HHVDQGVWXGHQWVRQLVVXHV
VXFK DV KRZ PXFK WKH GD\ ZLWKRXW FDU FRQWULEXWHV RQ LQGLYLGXDO DZDUHQHVV LI WKH DFWLRQV RI QG RI
6HSWHPEHU VKRXOG EH UHSHDWHGPRUH IUHTXHQW WKHLU RSLQLRQ DERXW WKH SHUPDQHQW H[FOXVLRQ RI WKH FDUV
IURPWKHXQLYHUVLW\HWF7KHUHVSRQVHVZHUHPHDVXUHGLQDSRLQW/LNHUWVFDOH)LQDOO\ WKHODVWVHFWLRQ
ZDVGHGLFDWHGWRFROOHFWVRFLRHFRQRPLFGDWDVXFKDVJHQGHUDJHLQFRPHFDUDYDLODELOLW\HWF
,Q WRWDO  YDOLG TXHVWLRQQDLUHV ZHUH ILOOHG 6LQFH WKH TXHVWLRQQDLUHV ZHUH VHOIFRPSOHWHG DQ
LPSRUWDQW QXPEHU RI PLVVLQJ YDOXHV ZHUH REVHUYHG DQG WUHDWHG DV LW ZLOO EH GHVFULEHG LQ WKH QH[W
SDUDJUDSK$V LWZDV H[SHFWHG WKHVHPLVVLQJ YDOXHVZHUHPRUH IUHTXHQWO\ REVHUYHG IRU TXHVWLRQV WKDW
ZHUHSHUVRQDOVHQVLWLYHVXFKDVWKHLQFRPHDJHRFFXSDWLRQHWF
7DEOHSUHVHQWVWKHFRGLQJDQGWKHGHVFULSWLRQRIWKHYDULDEOHVWKDWZHUHILQDOO\HQFRGHGDQGXVHG
IRUWKHDQDO\VLVRIWKLVSDSHU
7DEOH&RGLQJGHVFULSWLRQDQGPHDVXUHPHQWVFDOHRIWKHYDULDEOHV
9DULDEOH&RGH 'HVFULSWLRQ 0HDVXUHPHQW6FDOH
$*( $JHRIUHVSRQGHQW !
,1&20( ,QFRPHRIUHVSRQGHQWWKRXVDQGHXURV !
2&&83 2FFXSDWLRQRIUHVSRQGHU VWXGHQW$GPLQLVWUDWLYH3URIHVVRU2WKHU
*(1'(5 *HQGHURIUHVSRQGHQW 0DQ:RPDQ
'$,/<B02 0RGH8VHG'DLO\ &DU%XV7D[L:DON%LF\FOH
72'$<B02 0RGH8VHGDW &DU	%XV$XWK%XV7D[L:DON%LF\FOH
352%B&21 WULSVPDGHE\FDUGDLO\ 
+286B3(5 $GGLWLRQDO0HPEHUVLQ+RXVHKROG ! 
180%B:25 +RXVHKROG0HPEHUV:RUNLQJ ! 
180%B&$5 &DUVSHU+RXVHKROG ! 
180%B%,& %LF\FOHVSHU+RXVHKROG ! 
0:B025( 6FKHPH5HSHDWHG$JDLQ SRLQW/LNHUW6FDOH
12B&$56 $SSODXG&DU([FOXVLRQ SRLQW/LNHUW6FDOH
(19B&$03 6FKHPHV3URPRWH6XVWDLQDEOH8QLYHUVLW\ SRLQW/LNHUW6FDOH

6LQFH/,65(/WUHDWVDYDULDEOHDVRUGLQDOLQFDVHRIOHVVWKDQFDWHJRULHVDOOYDULDEOHVXVHGLQWKLV
UHVHDUFK SHUWDLQ WR EH RUGLQDO ZLWK WKH H[FHSWLRQ RI +286B3(5 180%B:25 180%B&$5 DQG
180B%,&ZKLFKZHUHFRQVLGHUHGDVFRQWLQXRXV7KHSRLQW/LNHUWVFDOHFRUUHVSRQGVWRDQVZHUVIURP
7RWDOO\ 'LVDJUHH FRGHG DV ³´ XS WR 7RWDOO\ $JUHH FRGHG DV ³´ ZLWK FRGH ³´ VWDWLQJ WKH
1HXWUDO'RQ¶W.QRZVHOHFWLRQ

7UHDWLQJWKH0LVVLQJ9DOXHV
1XPHURXV WKHRULHV KDYH EHHQ HVWDEOLVKHG UHJDUGLQJ WKH WUHDWPHQW RI PLVVLQJ GDWD 6LQJK 
6WRYULQJ7KH WUDGLWLRQDOZD\RIGHDOLQJZLWKPLVVLQJGDWD LV WKH OLVWZLVHGHOHWLRQKRZHYHU WKLV
PHWKRG LV QRW DSSURSULDWH IRU VXUYH\V ZLWK VPDOO VDPSOH VL]H 0XOWLSOH ,PSXWDWLRQ 0, DQG )XOO
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,QIRUPDWLRQ0D[LPXP/LNHOLKRRG ),0/ HVWLPDWLRQ DUH WZR SRSXODU VWDWLVWLFDOPHWKRGV GHDOLQJZLWK
GDWDRIPLVVLQJYDOXHV%RWKWKHVHPHWKRGVDUHDYDLODEOHLQ/,65(/-RUHVNRJ	6RUERP
$V LWZDVGHVFULEHGGXH WRWKHVHQVLWLYLW\RI VRPHTXHVWLRQVDQXPEHURIYDULDEOHVZHUHREVHUYHG
ZLWK PLVVLQJ GDWD ,Q RUGHU WR LPSXWH YDOXHV DQG UHSODFH WKH PLVVLQJ RQHV ZH LPSOHPHQWHG WKH
([SHFWDWLRQ ± 0D[LPL]DWLRQ (0 DOJRULWKP SURYLGHG E\ /,65(/ %RFN 	 $LWNLQ  7DEOH 
SUHVHQWVWKHYDULDQFHFRYDULDQFHPDWUL[DIWHUWKHLPSXWDWLRQRIWKHPLVVLQJYDOXHV
7DEOH9DULDQFH&RYDULDQFH0DWUL[RIWKH6DPSOH3RSXODWLRQDIWHU0XOWLSOH,PSXWDWLRQ1 
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
([SORUDWRU\)DFWRU$QDO\VLV()$
,QRUGHUWRUHGXFHWKHQXPEHURIWKHH[DPLQHGYDULDEOHVDQGSHUIRUPD6(0DQDO\VLVDIWHUZDUGVDQ
([SORUDWRU\ )DFWRU $QDO\VLV ZDV FRQGXFWHG:H VHOHFW WKLV PHWKRG LQVWHDG RI D &RQILUPDWRU\ )DFWRU
$QDO\VLV VLQFH WKHUH LV QR DQ\ZHOO NQRZQ DQG DFFHSWHG EHKDYLRUDOPRGHO WKDWPHDVXUHV WKH OHYHO RI
DFFHSWDQFH RI VXFK PHDVXUHV WKDW WKH SDSHU H[DPLQHV 6R WKH UHGXFWLRQ RI WKH REVHUYHG PDQLIHVW
YDULDEOHVZLOOEHGRQHWKURXJKD³GDWDGULYHQDSSURDFK´LQVWHDGRID³WKHRU\GULYHQDSSURDFK´
7DEOH  SUHVHQWV WKH DSSURSULDWH VWDWLVWLFDO WHVWV WKDW DQ ()$ GHPDQGV WKH .DLVHU0H\HU2ONLQ
.02 RI 6DPSOLQJ $GHTXDF\ DQG WKH VLJQLILFDQFH WHVW RI %DUWOHWW¶V 7HVW RI 6SKHULFLW\ $V WKH WDEOH
LQGLFDWHVWKH()$VXFFHVVIXOO\SDVVHVWKHFXWWLQJRIIFULWHULD
7DEOH6WDWLVWLFDO7HVWVIRUWKH([SORUDWRU\)DFWRU$QDO\VLV
6WDWLVWLFDO7HVW 9DOXH &XWRII&ULWHULRQ 5HIHUHQFH
.DLVHU0H\HU2ONLQ0HDVXUH
RI6DPSOLQJ$GHTXDF\
 ! .DLVHU
%DUWOHWW
V7HVWRI6SKHULFLW\
$SSUR[&KL6TXDUH   7RELDV	
&DUOVRQ

GI  
6LJ  

7KHQH[WVWHSRQDQ()$LVWRLGHQWLI\WKHQXPEHURIIDFWRUVWKDWFRXOGSDUWLFLSDWHLQIXUWKHUDQDO\VLV
HJWKHQXPEHURIODWHQWYDULDEOHVWKDWZLOOEHOLQNHGWRWKHPDQLIHVWYDULDEOHV,QRUGHUWRHVWLPDWHWKH
QXPEHU RI IDFWRUV LW LV DSSURSULDWH WR FDOFXODWH WKH UHODWLYH H[SODQDWRU\ SRZHU IRU LWV RQH 7KLV
H[SODQDWRU\SRZHUFDQEHH[SUHVVHGE\WKHHLJHQYDOXHRIWKHIDFWRU7DEOHSUHVHQWVWKHHLJHQYDOXHVIRU
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WKHGDWDRIWKHVWXG\WRJHWKHUZLWKWKHYDULDQFHH[WUDFWHG7KHPHWKRGRIODWHQWURRWFULWHULRQZDVXVHGLQ
GHWHUPLQLQJ WKH QXPEHU RI IDFWRUV WR EH H[WUDFWHG 2QO\ IDFWRUV ZLWK HLJHQYDOXHV JUHDWHQ WKDQ RQH LV
FRQVLGHUHGVLJQLILFDQWDQGDOORWKHUIDFWRUVVKRXOGEHGLVUHJDUGHG
7DEOH(LJHQ9DOXHVDQG3HUFHQWDJHRI9DULDQFH([ODLQHG
)DFWRUV 7RWDO RI9DULDQFH &XPXODWLYH
   
   
   
   
   
   
   
   
   
   
   
   
   
   

'HVSLWHWKHIDFWWKDW7DEOHVXJJHVWDQXPEHURIIDFWRUVWREHH[WUDFWHGLWZDVGHFLGHGWRNHHSRQO\
IDFWRUVIRUIXUWKHUDQDO\VLVVLQFHDWKHQXPEHURIIDFWRUZDVPXFKPRUHUHDVRQDEOHWREHLQWHUSUHWHG
WRODWHQWYDULDEOHVIURPWKHJLYHQGDWDDQGEWKHFXPXODWLYHSHUFHQWDJHRIYDULDQFHH[SODLQHGZDV
IRUWKHIDFWRUVZKLFKZDVSHUWDLQWREHDUHDVRQDEOHYDOXH
7DEOHVKRZVWKHUHVXOWVRIWKHODVWVWHSRI()$SURFHGXUHZKLFKLVWKHURWDWLRQRIWKHFRPSRQHQWV
7KH9DULPD[URWDWLRQZDVXVHGLQVWHDGRIXQURWDWHGIDFWRUORDGLQJVLQRUGHUWREHDEOHWRLQWHUSUHWEHWWHU
WKHUHODWLRQVKLSVEHWZHHQWKHYDULDEOHVDQGWKHIDFWRUV
7DEOH9DULPD[5RWDWLRQRI)DFWRU/RDGLQJVIRUWKH()$
)DFWRU
   
12B&$56    
(19B&$03    
0:B025( 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7DEOHSUHVHQWV WKH ODWHQW YDULDEOHV IDFWRUV WKDWZHUHXVHG LQ WKH6WUXFWXUDO(TXDWLRQ0RGHOLQJ
DQDO\VLV SUHVHQWHG LQ WKH QH[W SDUDJUDSK 7KH ILUVW IRXU YDULDEOHV ZLOO EH XVHG WR PHDVXUH WKH ODWHQW
YDULDEOH³/HYHORI$FFHSWDQFH´ WKHVHFRQGIDFWRUGHVFULEHV WKH³+RXVHKROG&KDUDFWHULVWLFV´ WKH WKLUG
RQH³7KH3HUVRQDO%DFNJURXQGRI WKH5HVSRQGHU´ZKHUHDV WKH ODVWRQH LVFRQQHFWHGZLWK WKH³7UDYHO
0RELOLW\3DWWHUQRI WKH ,QGLYLGXDO´'XH WR WKHPHDVXUHPHQW VFDOHDQG WKHFRGLQJRI WKHYDULDEOHV WKH
&URQEDFK¶V$OSKD&$FDOFXODWLRQZDVPHDQLQJIXORQO\IRUWKHILUVWWZRIDFWRUV7KH&$IRUWKHODWHQW
³/HYHORI$FFHSWDQFH´ZDVHVWLPDWHGWRZKHUHDVWKH&$IRUWKH³+RXVHKROG&KDUDFWHULVWLFV´ZDV
FDOFXODWHGHTXDOWR$VH[SHFWHGIRUWKHODVWWZRIDFWRUV&$YDOXHZDVQHJDWLYHLQGLFDWLQJQHJDWLYH
DYHUDJHFRYDULDQFHDPRQJLWHPV
$6WUXFWXUDO(TXDWLRQ0RGHOIRU0HDVXULQJWKH/HYHORI$FFHSWDQFH
7KH OHYHO RI DFFHSWDQFHRI DSURSRVHG VFKHPHDVZHOO DV WKH DGRSWLRQRU QRRI DOWHUQDWLYHZD\VRI
WUDYHOOLQJ GLIIHUV EHWZHHQ HDFK SHUVRQ VLQFH YDULRXV LQGLYLGXDOL]HG SDUDPHWHUV LQWHUUHODWLQJ 7KHVH
SDUDPHWHUV FRXOG EH UHO\LQJ RQ HQGRJHQRXV RU H[RJHQRXV REVHUYDWLRQV VXFK DV WKH VRFLRHFRQRPLF
EDFNJURXQG RI WKH SHUVRQ HJ DJH JHQGHU LQFRPH HWF WKH WUDYHO PRELOLW\ EHKDYLRU WKH KRXVHKROG
FKDUDFWHULVWLFVHWF)XUWKHUWKHOHYHORIDFFHSWDQFHLVDWKHRUHWLFDOODWHQWHOHPHQWZLWKRXWPHDVXUHPHQW
VFDOHDQGFDQEHLGHQWLILHGE\DQXPEHURIH[RJHQRXVUHVSRQVHVRQTXHVWLRQVWKDWFDQEHHDVLO\DQVZHUHG
7DNLQJWKHDERYHLQWRFRQVLGHUDWLRQLWFDQEHHDVLO\FRQFOXGHGWKDWWKHPHDVXUHPHQWRIDFFHSWDELOLW\
VKRXOGEHHQFORVHDQXPEHURIGLIIHUHQWYDULDEOHVODWHQWRUPDQLIHVW7KLVPXOWLGLPHQVLRQDOLW\FRXOGEH
VWDWLVWLFDOO\ GHVFULEHG WKURXJK WKH XVDJH RI 6WUXFWXUDO(TXDWLRQ0RGHOLQJ 6(0 WHFKQLTXH DPXOWLSOH
UHJUHVVLRQPHWKRG WKDW VLPXOWDQHRXVO\FDQH[DPLQHDQXPEHURIGLIIHUHQW YDULDEOHV)LJXUHJLYHV WKH
SDWKGLDJUDPRIWKHSURSRVHG6(0DSSOLFDWLRQRIWKLVSDSHUWRJHWKHUZLWKWKHXQVWDQGDUGL]HGHVWLPDWHV
IRUHDFKIDFWRUORDGLQJ


)LJ8QVWDQGDUGL]HG(VWLPDWHVIRUWKH3URSRVHG0RGHO
$IWHUDQXPEHURIPRGLILFDWLRQDFWLRQVWKHSURSRVHGPRGHOFRQYHUJHG$VWKH)LJXUHSUHVHQWVWKH
FKLVTXDUHȤZDVZLWKGHJUHHVRI IUHHGRPSDQG WKH506($ZDV)XUWKHU WR
WKHVHRYHUDOOILWLQGLFHV7DEOHSUHVHQWVVRPHLQFUHPHQWDODQGSDUVLPRQ\ILWLQGLFHV
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)DFWRU/RDGLQJFRQVWUDLQHGWRRQH   
DSESFSWZRWDLOHG  
'LVFXVVLRQRIWKH5HVXOWV&RQFOXVLRQV
7KH7DEOHV DQG WKH )LJXUH RI WKH SUHYLRXV SDUDJUDSK UHYHDOLQJ WKDW WKHPRVW LPSRUWDQW IDFWRU WKDW
FRQWULEXWHV WR WKHDFFHSWDQFHRIPHDVXUHV OLNH WKDWH[DPLQHG LQ WKLVSDSHU LV WKH WUDYHO EHKDYLRURI WKH
LQGLYLGXDO PRGH FKRLFH EHKDYLRU DV ZHOO DV WKH GDLO\ FDU WULS UDWH VHHPV WR VLJQLILFDQWO\ DIIHFW WKH
DGRSWLRQRIVXFKLQLWLDWLYHV2QWKHRWKHUKDQGWKHK\SRWKHVLVWKDWSHUVRQDOEDFNJURXQGRIWKHLQGLYLGXDO
DV ZHOO DV WKH KRXVHKROG FKDUDFWHULVWLFV HJ FDU RU ELNH DYDLODELOLW\ FDQ KDYH DQ LPSDFW RQ WKH
DFFHSWDQFH RI WKLV SLORW LQWHUYHQWLRQ GLG QRW FRQILUPHG VWDWLVWLFDOO\ E\ WKH GDWD %\ LQWHUSUHWLQJ WKH
PDJQLWXGHDQGGLUHFWLRQRIWKHSDUDPHWHUHVWLPDWHVLWFDQEHFRQFOXGHGWKDWWKHIUHTXHQF\RIFDUXVDJH
IRU WKH GDLO\ WUDYHO DFWLYLW\ FDU GHSHQGHQF\ LV QRW LQ IDYRU RI SURPRWLQJ DQG VXSSRUWLQJ UDGLFDO
VXVWDLQDEOHPRELOLW\PHDVXUHVOLNHWKDWH[DPLQHGRQWKDWSDSHU
7KHUHOLHIRIWUDQVSRUWUHODWHGSUREOHPVLQXUEDQQHWZRUNVSUHVXSSRVHVWKHFKDQJHRIWKHFXUUHQWWUDYHO
EHKDYLRU OHVVFDUXVDJHDQGSURPRWLRQRIDOWHUQDWLYHPRGHV WKDWVHFXUH VXVWDLQDELOLW\ OLNHZDONLQJDQG
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F\FOLQJ  ,QRUGHU WRDFKLHYH WKDWFKDQJH LW LV LPSRUWDQW WR OHDUQDQG LQWHUSUHW WKHFXUUHQWDWWLWXGHVDQG
EHKDYLRURIHDFKLQGLYLGXDODQGH[DPLQHZKLFKDWWLWXGLQDOSDUDPHWHUVFDQFRQWULEXWHRUQRWRQWKDWWDUJHW


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